DIASTOLIC CIRCUMFERENTIAL STRAIN RATE DURING ISOVOLUMIC RELAXATION: A NOVEL MEASURE OF DIASTOLIC FUNCTION OBTAINED USING A PROTOTYPE RADIOFREQUENCY-BASED SPECKLE TRACKING ECHOCARDIOGRAPHY SYSTEM  by Kolias, Theodore J. et al.
A95.E896
JACC March 9, 2010
Volume 55, issue 10A
 IMAGING AND DIAGNOSTIC TESTING 
DIASTOLIC CIRCUMFERENTIAL STRAIN RATE DURING ISOVOLUMIC RELAXATION: A NOVEL MEASURE 
OF DIASTOLIC FUNCTION OBTAINED USING A PROTOTYPE RADIOFREQUENCY-BASED SPECKLE 
TRACKING ECHOCARDIOGRAPHY SYSTEM
ACC Poster Contributions
Georgia World Congress Center, Hall B5
Tuesday, March 16, 2010, 9:30 a.m.-10:30 a.m.
Session Title: Advances in Imaging and Myocardial Function
Abstract Category: Tissue Imaging
Presentation Number: 1259-237
Authors: Theodore J. Kolias, Matthew O’Donnell, Nicole M. Kline, Lingling Zhang, James D. Hamilton, University of Michigan, Ann Arbor, MI
Background: Current echocardiography systems are limited in their ability to measure diastolic strain rate (SR) because of low frame rates and 
noisy SR curves. In contrast, we have developed a new technique using a prototype radiofrequency (RF)-based speckle tracking echocardiography 
system for assessment of diastolic circumferential SR during isovolumic relaxation (dcSR-IVR), the time period when active relaxation of the LV 
occurs.
Methods: The prototype uses raw RF ultrasound data to optimize tracking at high frame rates (205-221 fps). Global dcSR-IVR is measured from 
the parasternal long axis view by tracking 2 regions of interest in the anteroseptum and posterior wall to produce trans-ventricular strain and SR 
curves, which based on geometric calculations, are equal to circumferential strain and SR. Using this technique, dcSR-IVR was evaluated in 29 pts, 
along with other measures of systolic and diastolic function.
Results: Peak dcSR-IVR ranged from 0.15 to 0.76 s-1 (mean ± SD = 0.45 ± 0.19) in 23 pts with adequate tracking. A representative SR curve is 
shown. Multiple regression analysis revealed that dcSR-IVR was independently associated with global longitudinal strain (p = 0.001), circumferential 
systolic SR (p < 0.001), and circumferential early diastolic SR (p=0.001).
Conclusions: dcSR-IVR is a new measure of diastolic function that occurs during active relaxation, and is 
associated with measures of systolic function, illustrating the interaction between contraction and active relaxation.
